Typical AFM line scans from the as-prepared films of 9, 25 and 37 nm thickness are shown in Fig. 1 . From 256 such lines scans for each film thickness, the average root mean square (RMS) roughness was estimated as 0.944, 1.208 and 1.659 nm for 9, 25 and 37 nm films, respectively. 
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A. Film roughness
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Figure 1: Surface roughness profile of as-deposited films measured using AFM. * ramki@utk.edu Fig. 2(a) shows the GIXRD scan of the Terfenol-D target which comfirmed that the starting materials had the right metallic composition of terfenol-D. In Fig. 2(b) GIXRD scans of 25 nm thick films in as-prepared and the two annealed cases is shown and compared to GIXRD from the SiO 2 /Si substrate. Since no features were evident from the films we concluded that they had an amorphous microstructure. The indexing of the XRD peaks was done using the ICSD database E. Tauc plot measurement Fig. 3(a) , the Tauc plot of the three as-prepared films (with thickness of 9 , 25 and 37 nm) is shown. The Band gap value was 3, 2.82, and 2.7 eV respectively. From these measurements, the average band gap value was obtained as 2.85±0.14 nm. 
F. Magnetic measurements by SMOKE
The as-prepared and annealed films showed no Kerr rotation within the detection limit of the SMOKE system. The Kerr plots for the as-prepared and O 2 annealed film with 25 nm thickness are shown in Fig. 3(b) . Similar results were obtained for all other films (i.e. as-prepared 9, 37, 74 nm) and N 2 annealed sample. From this it was concluded that no room temperature magnetism was present in these films.
G. Hall Effect Measurement
The hall voltage versus magnetic field data was used to calculate the hall coefficient and mobility. The hall voltage versus magnetic field curve was linear, and a typical case is shown in Fig. 3(c) for the 74 nm thick as-prepared film. Similar linear curves were obtained for all other samples measured (as prepared and annealed).
C. XPS Measurements
Survey scans from the surface of as prepared and O 2 annealed films are shown in Fig. 4 . Analysis based on the energy position of the various features compared to standards noted in the Handbook for XPS [3] revealed that Fe, Tb, Dy and O were the primary components while hydrocarbon peals were also present due to handling conditions. 
D. SEM Measurement
In the as-prepared films large surface nanoparticles or PLD chunks could be seen on the surface of the films, and this was characteristic of the PLD process (as shown in manuscript Fig. 1c ). Upon annealing in air there was a decrease in the size of particulates presumably due to oxidation, as evident from the SEM images of the annealed samples shown in Fig. 5(a) . 
E. TEM and EELS measurements
